Study Design: The study involved the long-term assessment of persons with spinal cord injury (SCI) who previously participated in a nonrandomized longitudinal controlled trial. Objectives: The objective was to report on the eectiveness of early psychological intervention in improving some aspects of adjustment to SCI 2 years post injury. Setting: The study was conducted in Sydney, Australia. Methods: Twenty-eight SCI persons who had participated in group Cognitive Behaviour Therapy (CBT) during hospital rehabilitation were assessed for drug usage, hospital readmissions, relationships, perceived adjustment and social discrimination 2 years after treatment. The intervention group's responses on the measures were compared with a control group of 31 SCI persons who only received traditional rehabilitation services during their hospitalization. Results: Subjects in the treatment group experienced less hospital re-admissions, used less drugs and reported higher levels of adjustment compared to the control group. Relationships were stable for both groups and there were no suicides in either group up to 2 years. There were no dierences in perceived social discrimination between the two groups. Conclusion: The study suggests the long-term adjustment for SCI persons is encouraging for the majority. However, the provision of group CBT for SCI persons appears to improve signi®cantly some aspects of adjustment to the injury in the long-term.
Introduction
For equity and humanitarian reasons, it is important that the life of persons suering traumatic spinal injury (SCI) be improved. Persons with SCI have experienced a major trauma and among other things, must deal with the prospect of being permanently injured, having high levels of dependence and perhaps experiencing signi®cant pain. Controlled research needs to be conducted into long-term SCI outcomes and into methods of improving adjustment to the injury. Information available suggests all is not well longterm in the SCI population. A 9 year longitudinal study of people with SCI 1 showed that while employment and ®nancial aspects were enhanced, well-being decreased over the 9 year period. Well-being and adjustment were measured by self-report questionnaire, and included factors like adjustment, satisfaction with family relationships and social life, sexual activity, discrimination, depression, pain and feelings of dependency. Furthermore, suicide rates amongst persons with SCI may be four to ®ve times that of the age-sex-race-speci®c rates for the general population 2, 3 and psychological factors are most likely related. 4 Research 5 has shown that mortality rates of SCI persons are signi®cantly higher for diseases like septicemia (82.2 times more likely), pneumonia (37.1 times) and pulmonary emboli (46.9 times more likely). Prevalence of self-neglect (such as non-compliant behavior or passive behavior resulting in physical problems) has also been found to be high when depressive illness is involved. 6 Australian data on divorce trends following SCI is lacking, however, increased divorce trends in the USA demonstrate the diculties involved in adjusting to SCI. 7 Drug abuse is also a potentially increasing problem in this population. 8 The Sydney Spinal Cord Injury Study (SSCIS), 9 ± 13 a nonrandomized controlled trial, has been in progress since 1989 and has endeavored to scienti®cally evaluate aspects of adjustment to SCI. In the ®rst stage, the study concentrated upon attitudinal aspects of adjustment including anxiety, depressive mood, selfesteem, locus of control and coping styles. Results showed that about 30% of SCI persons have signi®cantly raised levels of anxiety, depressive mood and feelings of helplessness in comparison to age, education and sex matched non disabled controls. 9, 10 It was a matter of concern that these raised levels did not diminish over time up to 2 years. 9, 10 However, SCI persons were shown to have similar levels of selfesteem and positive coping styles to the non disabled controls. 10 In a second stage of the SSCIS, cognitive behavior therapy (CBT) delivered in the rehabilitation phase, was shown to reduce depressive mood and anxiety to normal levels in depressed and anxious SCI persons immediately after treatment and this was maintained up to 2 years after the injury.
11,12 SCI persons with high levels of depressive mood who participated in the ®rst stage and who did not receive this therapy, maintained moderate to high levels of anxiety and depressive mood up to 2 years after the injury. 11, 12 Furthermore, feelings of helplessness were signi®cantly reduced in SCI persons treated with CBT compared to the controls. 13 CBT was used as it is increasingly being recognized as an eective technique for managing a wide range of disorders, in particular depression and anxiety.
14 It is a structured and eective therapeutic approach which attempts to change behavior and thinking patterns that are believed to be associated with the problem behaviour and/or emotions. Therapists utilizing this approach attempt to change behavior and feelings by manipulating behavioral contingencies (for example, implementing rewards), isolating thought processes needed to be changed (such as negative or irrational thoughts) and teaching strategies of generating rational and positive thoughts. CBT may psychologically prepare SCI persons for the physical and social barriers they may encounter in the community, possibly preventing the onset of depression and anxiety that can be associated with the injury.
The purpose of this research was to report further on some aspects of adjustment 2 years after the injury. That is to determine whether CBT reduced hospital readmissions, improved relationships, reduced drug usage, and improved perceived social discrimination and self-reported perceptions of adjustment in the intervention group compared to the controls.
Methods

Participants
Treatment group Participants consisted of SCI persons consecutively admitted to a SCI ward over a 2 year period (1991 ± 1992). Only subjects who were newly injured, had permanent neurological loss, had no head injuries or any pre-existing psychopathology (as determined by the nursing unit manager's or medical ocer's report), were at least 16 years of age, and able to speak English were selected for the study. The treatment group consisted of 23 males and 5 females with a mean age of 31 years, ranging from 16 ± 58 years (SD=11.8). There was an attrition of one subject at the 2 year assessment, resulting in a ®nal sample of 27 subjects 2 years post-injury. Forty-six per cent of the group were diagnosed as paraplegic and 54% as quadriplegic. There were no signi®cant dierences in demographics between those with paraplegia and those with quadriplegia 9 so the two groups were combined as one sample for this study. The majority of subjects (71%) had complete lesions, while 21% were incomplete. All injuries but one were traumatic in nature.
Control group Subjects included persons sustaining an acute SCI admitted to the teaching hospital acute SCI wards from 1989 ± 1990 and who were participants in research reported in this journal. 9 Selection criteria were the same as for the treatment group. The ®nal sample up until 1 year post-injury consisted of a total of 41 subjects. However, there was an attrition of ten subjects for the 2 year data, as a result of diculties in locating subjects, failure to return the questionnaires and death in the case of one person (due to a cardiac arrest). Therefore 31 control SCI subjects participated in the complete study. As far as the researchers are aware, none of the sample who did not respond at the 2 year follow-up had committed, or attempted to commit suicide. The control group were not significantly dierent to the treatment group in terms of demographics with 51% diagnosed as paraplegic and 49% as quadriplegic. The majority of subjects (68%) has complete lesions, while 32% were incomplete. No signi®cant dierences were found for site of lesion or completeness of break in terms of demographics or overall scores in the psychological measures, so the controls were combined as one sample. All injuries were traumatic in nature. The controls received traditional rehabilitation services only. Around half of the controls were selected from the second SCI ward not involved in the CBT treatment mentioned below. Rehabilitation and medical treatment delivered in the two hospitals was very similar at the time of the study. Furthermore, there were no signi®cant dierences in demographics or personality between the controls from either hospital 9 ± 11 so the two groups of controls were combined as one sample for this study.
Treatment Treatment was conducted at one of the two acute SCI wards in Sydney, Australia. The program was conducted over 10 weeks in small groups (an average of four to ®ve persons per group) for 1.5 ± 2 h per week, replacing normal rehabilitation therapy. CBT attempts to change behavior and feelings that are believed associated with the problem and which are considered maladaptive. A group CBT approach was employed, including components that addressed anxiety, depression, self-esteem, assertion, sexuality and family relations. The aim of the program was to provide cognitive and behavioral skills to cope with the psychological and social diculties encountered upon entering the community. Components of the program included relaxation techniques (progressive muscle relaxation, visualization techniques, and self-hypnosis); cognitive-restructuring (attention-distraction and pain-reinterpretation techniques, positive reappraisal and positive coping self-statements such as`Just as I have learned to live with SCI, I can learn to live with my pain'); increasing levels of pleasant events; social skills and assertiveness training (role plays and videofeedback to practise assertiveness skills); sexuality sessions including both education and discussions of sexual alternatives and typical problems encountered regarding sexuality and SCI (eg, body image, sexual capabilities), and how to eectively deal with sexuality issues when they occur. On average, SCI subjects attended the majority of treatment sessions. However, if a subject missed a session, the therapist usually arranged an alternative time to individually present the therapy. Each week the therapist allocated time in the session to discuss the subject's use of the skills in the prior week and to encourage adherence. It is important to mention that control subjects (no CBT) received 2 extra hours of physical and occupational therapy a week instead of the CBT. Therefore, the CBT subject did not receive extra therapy time.
Measures All subjects were comprehensively and longitudinally assessed as part of the controlled trial.
11 ± 13 However, this paper will only report measures taken 2 years after the injury. In order to measure some aspects of adjustment, a brief questionnaire was designed (see Appendix 1) and was comprised of Likert-type and open ended items. To enhance reliability and content validity, all terms used in the questionnaire were fully explained to the SCI subjects. To evaluate the test-retest reliability of the above questionnaire, a group of ten SCI persons in the study were randomly selected and tested 1 week apart. Their answers showed little variability over the 1 week, with the respondents showing at least a 96% agreement between the two assessments for all the items. In addition, aspects of the questionnaire were validated. For instance, self-reported perceptions of adjustment was validated by subjects completing the Beck Depression Inventory. 15 The BDI is a well-validated self-report measure of depressive mood. The BDI has been shown to be a suitable and a sensitive instrument for detecting the presence of depression in SCI persons. 9 Re-admissions were validated by accessing hospital records. In an attempt to validate self reported relationships and drug usage, the interviewer assessed family or friends and con®rmed the responses of the SCI subjects.
Results
Re-admissions
Subjects were asked whether they had been re-admitted to hospital following discharge. Almost six out of ten of the control subjects (n=17, 55%) and four out of ten (n=11, 41%) of the treatment group had been readmitted. The dierence in group re-admission rates was signi®cant (w 2 =3.93, P50.05), with the treatment group having fewer re-admissions than the controls. Four (13%) of the controls and 2 (6%) of the treatment group had been re-admitted more than once. The most common reasons for re-admission were pressure areas (n=4 for controls, n=2 for treatment group) and urinary tract infections (n=3 for controls and n=6 for treatment). This self-report by participants of their re-admission was validated objectively by evaluating a random selection of ten of the subjects' medical records. These were checked against their self-reports of re-admission rate, with only one person stating that they had not been readmitted when in fact Medical Records showed they had.
Drug usage
Subjects were asked whether they believed they used any of the following drugs at the time of assessment or since discharge:`cigarettes',`hallucinogens (eg, marijuana)',`antidepressants',`anti-anxiety drugs', pain killers',`sleeping tablets' or`alcohol'. Approximately 40% (n=12) of the controls said that they frequently used one of the above drugs. Four subjects (13%) reported that they frequently used pain killers, two (7%) frequently used cigarettes, one claimed to frequently use sleeping tablets, and one hallucinogens. An additional three subjects chose more than one category. Four (15%) of the treatment group claimed to frequently use any of the drugs listed, with two (7.5%) using painkillers and two (7.5%) sleeping tablets. The controls were found to have a signi®cantly higher frequency of self-reported drug usage compared with the treatment group (w 2 =4.12, P50.05). Excluding cigarettes, 29% of the controls and 15% of the treatment group reported that they frequently used antidepressants, anxiolytics, hallucinogens, painkillers or sleeping tablets. As far as possible, the researchers were con®dent the data on drug usage was accurate as available family and friends were consulted on the drug usage of the SCI participants.
Relationships
Four categories (Table 1) were used to determine relationship outcomes over the 2 years. Of the 42% (n=13) of the control group who had been in a stable relationship prior to their injury, only three persons had split from their partner. Rates were similar for the treatment group, with four out of 14 (52% having a stable relationship prior to the injury) having split from their partner since the injury (P=NS). Of those who had no pre-injury relationship, around four out of ten in the control group and six out of ten in the treatment group had formed new relationships since their injury (44% of controls, 61.5% of treatment group), though this dierence was not signi®cant. The researchers were con®dent the data on relationships was accurate as available family and friends con®rmed that the SCI authentically reported their relationships.
Social discrimination
Almost half of the controls (n=15, 48%) and one-third of the treatment group (n=10, 37%) reported that they never felt discriminated against. These group differences were not signi®cant. However, 14 controls (n=45%) and 14 treatment subjects (n=52%) felt negatively discriminated against sometimes. Therefore around half of both groups believed that they had experienced a negative social discrimination at some time in the 2 years since their release from hospital.
Self-reports of adjustment
Subjects were asked how well they thought they had adjusted to living with SCI. Thirteen control subjects (43%) reported they had not adjusted well (score of 1 or 2 on the adjustment scale, see Appendix 1), while the remainder (17 or 57%) believed they had adjusted moderately to very well (score 3, 4 or 5 on the Adjustment scale, see Appendix 1). One subject failed to respond. Only one person (4%) from the treatment group reported they had not adjusted very well, while the remainder believed they had adjusted moderately to very well (n=26, 96%). Table 2 shows the adjustment breakdown between the two groups. A Chi square analysis showed the treatment group to have a signi®cantly higher proportion of persons who believed they had adjusted moderately to extremely well (w 2 =12.0, P50.01). The self-reported adjustment measure was shown to be valid by calculating Pearson correlations between the self-reported adjustment scores and depressive mood (BDI) scores. Signi®cant negative correlations were found between the groups' self-reported adjustment and their levels of depressive mood (r=70.81 for the controls and r=70.46 for the treatment group; P50.01). Subjects who rated themselves high on adjustment were those who more likely score lower on the BDI.
Conclusions
The ®ndings of the Sydney Spinal Cord Injury Study provide positive information concerning the long-term impact of a specialized CBT program on aspects of adjustment to SCI. Receiving CBT in the rehabilitation phase has previously been reported to reduce depressive mood, anxiety and feelings of helplessness. 11 ± 13 In addition to these ®ndings, the data presented in this paper suggest CBT is also associated with signi®cantly less hospital re-admissions, less drug usage, and higher levels of self-reported adjustment than the control SCI subjects. There was a non signi®cant trend (though almost a 20% greater proportion) for the treatment group to have a higher percentage of forming new relationships since the injury than the control group. A power problem due to the low subject numbers is likely to be the reason for the non signi®cance. There were also no dierences in reported rates of negative social discrimination and splits in relationships since the injury. No persons in either group committed suicide.
Re-admission to hospital for SCI complications can be a frequently occurring problem for those living with SCI. A re-admission would be disruptive to social, personal and vocational activities, and further depletes an already pressured health dollar. Any strategy that would reduce the re-admission rate should be evaluated and incorporated into ongoing health care. Specialized CBT oered in the rehabilitation phase resulted in almost 15% less re-admissions than those who receive standard rehabilitation services. Research 16 has shown the cost of SCI during the 2 years after the injury to be $22 million in 1992 US dollars value. Much of this cost was due to physical complications and re-admissions. With pressure on the health dollar occurring in most countries, any strategy that can improve services by reducing health care costs must be utilized. From the results of this current study, the provision of specialized programs in the rehabilitation stage will more than likely contribute to reduced health care costs in the SCI population.
Drug usage can be a major factor contributing to lowered quality of life and poor adjustment. The treatment group had 25% less drug usage than the controls which suggests that the CBT was eective in reducing vulnerability to drug usage. On the positive side, the majority of those surveyed in both groups did not believe they frequently used drugs. However, it is a concern that around 40% of the controls reported they frequently used drugs and at least 20% reported they frequently used pain killers or more than one type of drug. Pain has been shown to be a predictor of longterm depression, 17 and to be related to prevalence of depression and emotional stress. 18 Therefore, more emphasis should perhaps be placed upon the use of non pharmacological pain management techniques during the rehabilitation phase in hospital.
Findings were positive for relationships. The majority of those who were married remained so up to 2 years post-injury, and approximately half of those who were not married had formed new relationships since their injury, though the dierence was not signi®cant. There was a trend in the treatment group to be more likely to form new relationships since the injury than those in the control group. However, it was concerning to ®nd over 50% of the subjects, regardless of group, had experienced some form of negative social discrimination. This remains a problem for persons with SCI, and needs to be dealt with on two levels. First, SCI persons need to be oered support and assertiveness training that would strengthen their selfesteem and self-concepts. They could then better manage discrimination when it occurs. Second, society needs to be better educated and informed about the nature of the injury and the needs of the SCI persons.
CBT was associated with higher levels of selfreported adjustment. Sixty-three per cent of the treatment group said that they had adjusted either very well or extremely well. However, 2 years after the injury, almost 50% of the controls were not satis®ed with their adjustment. These perceptions of adjustment were validated by the signi®cant correlations with scores on the Beck Depression Inventory. Those who believed they had adjusted well tended to have lower depressive mood scores than those who believed they had not adjusted well. Mean depressive mood scores 2 years post-injury 9 suggest SCI persons are prone to suer mild to moderate levels of depression, which researchers have shown do not necessarily decrease with time. 9 In the absence of specialized treatment like CBT, high levels of depressive mood may well persist in many SCI persons up to 2 years making adjustment to the disorder very dicult. 11 Further research should investigate whether persistent depression leads to greater risks of suicide, re-admissions, diseases and self-neglect. Health professionals involved with SCI persons will need to be aware of this possibility. However, it must also be remembered that not all SCI persons suer signi®cant depression and anxiety in the long-term. Therefore, it is imperative to be able to dierentiate between those who are at risk and those who are not at risk of remaining depressed or anxious in the long-term.
While the results suggest CBT is bene®cial, some possible design diculties must be discussed. First, subject numbers were low, however, this is more a problem for rejecting correctly the null hypothesis or ®nding true dierences (a Type II error occurs when the null is falsely retained). If dierences with low subject numbers are found between the CBT and control groups, this suggests the dierences (eect sizes) are large and therefore clinically meaningful. Second, increased attention due to the CBT could have accounted for the improvements seen in the CBT subjects relative to the controls. However, the controls did not receive a`waiting list' placebo. All controls received the equivalent number of therapy hours to the CBT group. The CBT group received 2 h less a week of the standard rehabilitation therapy. Therefore, the dierences found are unlikely to have been due to increased attention. The researchers believe the speci®c in¯uence of CBT accounted for much of the change. The researchers are currently conducting a comprehensive study of adjustment on the above SCI subjects 8 years after the initial injury. It is hoped this data will further enhance our understanding of long-term adjustment to SCI and further clarify the in¯uence of a structured treatment like CBT.
